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Abstract 
Background: To determine independent predictors 
for postoperative severe pain in Post Anesthesia 
Care Unit (PACU) among patients who underwent 
general anesthesia for lower abdominal 
gynecological surgery.  
Methods: A prospective observational study was 
conducted from January 2013 to July 2014 in the 2500 
beds Tongji Hospital, Tongji Medical College, Hua 
Zhong University of Science and Technology Wuhan 
China. The NRS (Numerical Rating Scale) ranging 
from 0 “no pain at all’ to 10(unbearable pain) was 
used on arrival postoperatively in PACU. NRS score 
NRS ≥7 was common break point for defining severe 
pain. We assessed also the preoperative information, 
medical treatment, intra-operative events and their 
role on postoperative severe pain (POSP). Patients 
were grouped labeled as either with postoperative 
severe pain POSP, and the non-POSP category.  
Results: Out of 1020, 18%  experienced  NRS≥7 
showing severe unbearable pain. Using a univariate 
analysis, age, invasive surgeries, the duration of the 
surgical procedure, anesthesia maintenance, intra-
operative fluid load and loss, blood loss, 
postoperative nausea and vomiting (PONV) 
prophylaxis, patients-controlled analgesia 
(PCA),malignancy and intra-operative analgesia 
were significant  predictors for the POSP.  
Multivariate conditional regression modelling was 
also used to determine independent predictors for 
postoperative severe pain. Using multi-variate 
analysis, malignancy, operative time period, invasive 
nature of procedure and use of analgesic drugs 
found to be significantly independent predictor for 
POSP. Patients with cancer experienced more severe 
pain with OR (odds ratio) of 1.66, Invasive surgery 
OR=1.671, operation duration more than 2 hours 
with OR=1.774 and nonsteroidal anti-inflammatory 
drugs (NSAIDs) use before emergence was 
OR=3.648.Other factors were not considered because 
of their non significance.  
Conclusion: Patients with malignancies, 
undergoing invasive surgery, operative duration 
greater than 2 hours and NSAID use before 
emergence were significantly independent 
predictors for POSP.  It was affecting on PACU 
discharge, hospital length of stay and additional 
health expenses.  
Key Words: Postoperative pain, Gynaecological 
Surgeries 
 
Introduction 
    Pain is one of the commonest medical and surgical 
complaints in all settings of healthcare services. 
Despite recent advances in pain management in the 
form of patient control analgesia (PCA), spinal drug 
delivery methods, co-analgesics and multimodal 
analgesia systems, it remains a big challenge to control 
effectively.1,2Moderate to severe postoperative pain 
occurs frequently after a variety of surgical procedures 
.It has been reported that there is a higher incidence in 
number as well as severity of postoperative pain. In 
one of the studies by Warfield et al, nearly 77% of the 
participants reported postoperative pain, and it was 
moderate to severe among 80%of all positive cases 
thus reflecting the severity and burden, and proves  a 
challenge to anesthetists.3 
     It has been proven from the previous studies that 
almost 5% of the subjects undergoing surgical 
procedures usually develop persistent severe pain, it 
can also cause psychological distress, physical 
discomfort, decreased patient satisfaction, prolonged 
stay in PACU, limited mobility, decreased quality of 
life and ultimately the financial burden on both the 
patient as well as on the health care system.4-6 
Postoperative pain, has a negative influence over the 
cardiopulmonary systems, increases the incidence of 
thromboembolism, delirium among elderly patients 
and causes poor wound healing.7-10 
    Complaints of chronic pain and functional disability, 
in the early postoperative period within 6 months of 
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major surgery are strongly linked with high intensity 
postoperative pain, that developed soon after the 
surgery.11 It is also linked with neuroplastic variations 
in CNS, leading to sustained nociception.12 Transient 
suppression of immune system, increased mortality 
and longer convalescence is the reflection of pre-
existing psychiatric complaints like depression which 
superimpose on postoperative pain.13,14 Depressed 
mood disorders have also been linked to the 
development of chronic pain in the postoperative 
phase in the past.15 So, this issue makes an important 
role of discovery, so as to control pain among subjects 
in the postoperative time, especially to prevent their 
transition towards cases of chronic pain syndromes.16 
 
Patients and Methods  
   A prospective observational study was conducted 
from January 2013 to July 2014 at Tongji Medical 
College, Tertiary care university teaching hospital in 
Wuhan, China. Pain measurements in terms of 
incidence and severity in the PACU were assessed by 
using standard protocols for female patients who 
underwent general anaesthesia during gynaecological 
surgery. Predictors collected and analyzed were age, 
gender, type of scheduled surgery, blood pressure, 
heart rate, weight, height, body mass index (BMI), 
American Society of Anaesthesiologists Physical Status 
(ASA-PS), previous medical conditions, cost, alcohol 
and smoke consumption.  Patient’s pre-medications, 
anaesthesia type, anaesthetic drugs, fluid balance, 
surgery time and hemodynamic measurements were 
also considered. All the subjects were divided in 2 
major groups labelled as being POSP and non-POSP. 
The presence of unacceptable postoperative severe 
pain was defined as a mean NRS pain score of 7 or 
higher within the first hour postoperatively in PACU. 
Since NRS is a simplicity and validity for describing 
pain severity or intensity, so the outcomes were 
described as NRS range of  Zero(0) as  “no pain at all’ 
to Ten(10 ) as “unbearable pain”. 17 Cases below 18 
and who underwent surgeries by local anesthesia were 
excluded from the study. All surgeries we divided into 
2 groups as mini-invasive and invasive. Mini Invasive 
surgeries included procedures like diagnostic 
laparoscopy and sterilization,mini laparotomy, 
endoscopic surgeries and  biopsy. Procedures like 
hysterectomy, myomectomy, adnexectomy, 
Oophorectomy, salpingectomy, ureterectomy and 
panhysterectomy  were included among invasive 
surgery type.  
     All subjects undergoing gynaecological surgeries 
were connected to operation room standard 
monitoring system including non-invasive blood 
pressure, electrocardiography, pulse oximetry and 
capnography. Prior to induction, pre-medications were 
given according to the individual conditions. Almost  
all patients received pre-medications either with 
atropine+scopolamine combination or atropine+ 
penehyclidine hydrochloride (PHC). Induction of 
anesthesia was carried out by propofol, etomidaite or 
midazolom along with fentanyl, remifentanyl or 
sufentanyl and one of the following neuromuscular 
blockers such as vecuronium, rocuronium, atractium, 
cisatractium. Anesthesia was either maintained with 
inhaled anesthetics, total intravenous anesthesia 
(TIVA) or the combination of both. During the 
procedure, the anesthetist was free to use opioid 
analgesics and muscle relaxants as needed. Anti-
PONV drugs as tropisetrone, dexamethasone or 
combination of these 2 drugs were given to the 
patients who were at risk  for postoperative nausea 
and vomiting. Patients also had taken drugs as 
NSAIDs, opioid or combination of these two drugs for 
analgesia before recovery.  PCA was also connected 
before recovery in the form of fentanyl.  NRS (value 0 
to 10) was used to assess the immediate postoperative 
pain as the patients arrived at PACU after extubation 
and full recovery. Patients were asked to report the 
incidence and severity of pain felt in the postoperative 
period, so as to carry interventions. PACU 
haemodynamics, respiratory measurements and pain 
management were recorded accordingly.  
    Data distribution was evaluated by Kolmogorov-
Smirnov test for normality. Comparison of two means 
was performed using unpaired Student’s t test and, 
medians using the Mann-Whithey test. The Fisher’s 
exact method was used for categorical variables, in the 
univariate analysis, and all possible variables were 
considered to compare POSP and non-POSP. A 
stepwise multiple regression analysis was used to 
determine the independent variables as duration of 
operation, cancer, intraoperative analgesic drugs, and 
surgery type. They were predictive for the 
independent variables of postoperative severe pain 
(NRS≥7). Odds ratios and their 95% CI were 
calculated. The Spearman coefficient matrix 
correlation was used to identify co-linearity among 
variables. The calibration of the model was assessed 
with the Hosmer-Lemeshow test. All comparisons 
were two-tailed and a p value of <0.05 was considered 
significant.  
Results 
   Mean age of the patients was 35.5 + 11.2 years (Table 
1). Post operative severe  pain was registered in 
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18%(Table 2). On univariate analysis, present  study 
showed age, cancer, invasive surgeries, the duration of 
the surgical procedure, anesthesia maintenance, 
intraoperative fluid load and loss, blood loss, PONV 
prophylaxis, PCA and analgesia before emergence as 
the dependent predictors of  POSP (Table 3). 
  
Table1: Basic Parameters of Study Participants 
Parameter Mean ± SD 
Age (years) 35.5±11.2 
Weight (kg) 55.7±8.7 
BMI (kg/m2) 21.7±3.2 
Numeric Rating Scale(NRS Score) 
 
3.1 ±3 
Table 2: Social-Clinical Parameters of Study 
Participants 
Character No (%) 
Smoking 24(2.4%) 
Alcoholism 1(0.1%) 
Post Operative Severe Pain( POSP) 184(18%) 
Patient Controlled Analgesia (PCA) 364(35.7%) 
 
Table 3: Analysis between the two study 
groups(Basic and Social Parameters) 
Univariate analysis between POSP and non-POSP 
groups (n=1020) 
                
Variable 
NRS≥7 
(n=184) 
NRS<7 
(n=836) 
p-value 
  
 
Age 
Mean 
Age 
38[29-46]  33[27-41] 0.003 
Age >18 
<60years 
 80(18.2%) 809 81.8%) 0.635 
Age > 60 
years 
 4 (12.9%)  27(87.1%)  
  
 
BMI 
Mean 
BMI 
21.6[19.7-
23.9]  
21.2[19.4
-23.6] 
0.112 
BMI<18.5 15 (14.0%) 92 (86.0%)  
BMI 18.5-
24.9  
 41(18.6%) 619(81.4%) 
BMI>25 
Obese 
28(18.3%)  125(81.7%) 
  
ASA 
ASA≤2 171(17.8%) 
   
787 82.2%)  
ASA≥3  13 (21.0%)   49 (79.0%) 
 
 
 
 
PCA 
 
Yes 84 (23.1%)  280(76.9%) 0.002 
No 100(15.2%) 556(84.8%) 
 
 
Duration of 
Operation 
137 
[94-191]  
107[ 
[77-147] 
 
<0.001 
 
 
Peroperative 
Fluid Load 
1500 
[1000-2150] 
1250 
[1000-1750] 
<0.001 
 
Table4 : Analysis between the two study 
groups(Clinical Parameters) 
Univariate analysis between POSP and non-POSP groups 
(n=1020) 
 Variable NRS≥7(n=
184) 
NRS<7 
(n=836) 
p-
valu
e 
 Malignncy Absent 132 15.6%)  715 (84.4%)  
<0.001 Present 52 (30.1%) 121 (69.9%) 
  
Surgery 
Min.In
vasive 
88 (13.7%) 553 (86.3%)  
<0.001 
Invasve 96 (25.3%) 283 (74.7%) 
  
 
BP 
Preop 
Sys.BP 
117[109-126]  114[107-122] 0.080 
Preop 
Dias.BP 
70[62-79]  70[62-77] 0.248 
Max.P
erop 
Sys.BP 
130[122-140] 129[120-140] 0.058 
Min.Pe
rop 
Sys.BP 
89[82-95]  89[82-94] 0.654 
  
Anesthesia 
TIVA 20 (12.1%) 145 (87.9%)  
<0.001 Sevora
ne 
87 (15.5%)    474 (84.5%) 
Isoflor
ane 
77 (26.2%)  217 (73.8%) 
  
 
PONV 
Rx 
No 93 (15.9%)  492 (84.1%)  
 
<0.001 
Tropis
etron 
5 (24.1%)  236 (75.9%) 
Dexame
-thason 
9 (10.0%)  81 (90.0%) 
Tropi+
Dexa 
7 (20.6%) 7 (20.6%) 
 
 
  All scales were compared in POSP and non-POSP 
groups. Intraoperative anaesthetic drugs use, fluid 
consumption, transfusion, anaesthesia maintenance, 
intraoperative analgesics were significantly different 
in 2 groups(Table 3 &4). Among these, only the 
potentially relevant factors were included in stepwise 
logistic regression analysis and rest of the other factors 
were not considered because of their non significance. 
Factors with positive sign and odds ratios more than 
1.0 were  associated with an increased risk of POSP 
(Table 5).  
 Multivariate conditional regression modeling was also 
used to determine independent predictors for 
postoperative severe pain. Using multi-variate analysis 
following variables was significantly independent 
predictor for POSP: Patients with cancer experienced 
more severe pain with OR (odds ratio) of 1.66, 
Invasive surgery OR=1.671, operation duration more 
than 2 hours with OR=1.774, NSAIDs before 
emergence use was OR=3.648. Patients who 
experienced POSP had significantly longer PACU stay 
and hospital discharge and higher cost of health 
expenses (Table 6). Variables included: age, ASA class, 
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Body mass index, malignant disease, type of surgery, 
application of TIVA, Intraoperative maintenance 
opiod, total intraoperative fentanyl, medication for 
PONV prophylaxis, application of patient controlled 
analgesia, total blood loss, duration of surgery and 
analgesics before emergence.  
 
Table 5: Independent risk factors of severe early 
postoperative pain following general 
Anaesthesia (only significant variables) 
Variable OR p-Value S.E 95%CI 
Malignant disease 
(vs. benign 
disease) 
1.663 0.039 0.247 [1.026-
2.698] 
Invasive surgery 
(vs.mini-invasive 
surgery) 
1.671 0.028 0.233 [1.058-
2.640] 
Operation≥2h(vs. 
<2h 
1.774 0.003 1.95 [1.209-
2.602] 
NASID before 
emergence 
(vs. opioid or 
opioid+NSAID) 
3.648 <0.001 0.321 [1.945-
6.844] 
 
Table 6: Postoperative Parameters among two 
study groups 
PACU and postoperative 
event 
NRS≥7 
(n=134) 
NRS<7 
(n=836) 
p-
value 
PACU stay 
Maximal systolic BP in PACU 
Minimal systolic BP in PACU 
Mean SpO2 in PACU 
29[23-36] 
127[119-137] 
89[69-111] 
99[97-100] 
27[21-32] 
125[116-131] 
74[64-82] 
99[97-100] 
0.006 
0.012 
<0.001 
0.552 
 
Discussion 
     Pain perception is linked with the duration of 
anesthesia which in turn depends on increased tissue 
trauma as shown by Frances.C et al. They proved that 
1 in 10 patients suffer severe pain, when the anesthesia 
duration is prolonged over 90 minutes. This 
phenomenon becomes more frequent, when the 
duration reaches 120 minutes with 1 in 5 sufferings. 
27Another independent and statistically significant 
predictor was malignancy. Smith WM al demonstrated 
patients with cancer have more anxiety and as well as 
beliefs about the etiology of their pain may be 
influenced by the rating of pain.28  
     The previous studies showed that patients who 
have more anxiety experience more severe pain 
postoperatively.23,29 Patients with cancer suffer not 
only function of surgical trauma they are also 
influenced by psychologically, possibility reflecting 
that patients with a cancer diagnosis may experience 
greater distress than others.  Oppositely to our study 
Caumo et al reported that patients who underwent 
surgery to treat cancer showed reduced risk of 
postoperative moderate and intense pain.16 But on his 
study patients with cancer used epidural analgesia 
and multimodal analgesia to prevent postoperative 
moderate to intense pain.  
     Present  study showed NSAIDs, used before 
recovery, as a significant predictor of POSP as 
compared to patients who used opioid or opioid 
+NSAIDs. It may relate to their pharmacological 
potential regarding to release analgesic effect. Another 
independent predictor was invasive surgery as 
compared to mini invasive surgery. Extensive surgery 
has more surgical tissue trauma and using more 
anesthetic drugs. Some researchers have also 
demonstrated that the surgical procedure and 
technique may influence the intensity and duration of 
postoperative pain.4,30  
     The duration of stay in the PACU was significantly 
longer for those patients with severe pain. Patients 
who experienced severe pain postoperatively had 
longer hospital stay and additional health expenses. 
Reducing the incidence of severe pain in the PACU 
can shorten the duration of stay and facilitate 
discharge.  
     The most important character of present  study was 
that recruited patients were of younger age with the 
same gender who underwent same type of surgical 
procedures i.e. all gynecological surgeries. Our study 
has several limitations as we used only predictors that 
can easily be obtained at intraoperative, and the 
postoperative periods. We did not focus on specific 
testing for individual pain thresholds as cold and 
thermal stimuli, preoperative pressure pain 
assessment, suprathreshold pain stimuli, burns test 
which have been shown to predict the occurrence of 
acute postoperative pain and previous surgical and 
chronic pain history. 
     In summary invasive surgery, cancer, operation 
duration and NSAID were the most common variables 
consistently found to be significant predictors for 
postoperative pain. Implementation of relevant 
preoperative screening methods may facilitate more 
aggressive pain therapies specially targeted at 
individuals at high risk of experiencing severe 
postoperative pain. To improve postoperative pain 
control it would be desirable to preoperatively 
distinguish patients and patients groups who are at 
risk of developing unacceptably high levels of 
postoperative pain. Overall, 18% of our total 
participants experienced POSP, and we defined POSP 
as  NRS ≥7 in correspondence with previous studies18. 
There is considerable evidence that advancing age 
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appears to reduce the influence of specific genes on the 
experience of pain19. Confusion of elderly people with 
PCA, increased susceptibility to opioids, complex 
pharmacokinetics  and underreporting made us to 
divide patients as younger than 60 years and older.20-22  
     In univariate analysis, the mean age was 
statistically significantly different among the two 
groups but was found as non consistent predictor for 
postoperative pain in the multivariate analysis. 
Previous studies have proven that efficient 
postoperative control with limited side effects can be 
achieved by patient controlled analgesia system.23 Our 
patients used fentanyl for PCA and again it ruled out 
to be significant among POSP group in univariate 
analysis, but not in multivariate analysis. ASA status, 
BMI, intraoperative opioid doses did not show 
significant result as we expected corresponding to the 
previous studies .  16,24-26 
Conclusions 
Cancer, duration of surgery more than 2 hours, 
NSAIDs use before emergence, and invasive surgeries 
are the most significant predictors of postoperative 
severe pain. Duration of surgery was ruled out to be 
an independent predictor for POSP. 
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